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Process for thd production of Imldazopyridin-B-ones 

Field of aPDlleaten of the Invention 

The Invention relates to a novel process, which Is used in the pharmaceutical Industry In the synthesis 
of Intermediates fbr flie production of medicaments. 

Prior art 

The fintemational patent applications WO88/42707 and WO01/72758 dispose tricyclic imidazopyridlrte 
derivatives having a very specific substitution pattern, which are suited for the treatment of gastric and 
intestinal disorders. In said patent applications, reaction schemes are given in which the synthesis of 
the final products, starting from Imldazopyndin-O-cnes, is illustrated. These imidazopyridin-B^^nes are 
described in more detail in fntematicnal patent application WO01/72748. 

Description of the Invention 

Tho Invention relates to a' process, which fs used for the preparation of important intermediates for the 
production of the compounds menticned in the prior art, and further compounds having a simflar basic 
structure. 

I 

The invention relates in a first aspect to a process for the production of compounds of Ibnnuia 1 , 




In which 

R1 is hydrogen, methyl or hydroxymethyi. 

is 1-7&all(yl. 
R3 Is l-7C-ali<yl and 
R4 is 1-7C-all<yl, 
and their salts. 
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1-70Alkyl represents stratght-chain or branched al)^ radicals having 1 to 7 carbon atoms. Examples 
whlrfi may be mentioned are the heptyl radical, Isoheptyl radical (S-methylhej^t radical), hex^ radical, 
isohwcyl radical {4-melhylpent^ radical), neohexyl radical (3.3-dimethy«Jutyl radical), pentyi radical, 
isopen^ radical (3-methylbuty| radical), neopentyl radical (2,2-dimethylpropyl radical), butyl radical, 
isobutyl radical, sec-butyl radical, tert-butyl radical, propyl radical, Isopropyl radical, ethyl radical and 
the methyl radical. 

Suitable salts of compounds of the Cannula 1 are especially ail add addition salts. Particular mention 
may be made of the salts of the inorganic and organlo adds customarily used. Those vvhioh are 8ul^• 
able are water-soluble and water-insoluble add addfOon salts with adds such as hydrechlorio acid, 
hydrobromic acid, phosphoric acid, nitrie add, sulfuric add. acetic add, cMa add. D-gluconio acid, 
benzoic add, 2-(4-hydroxybenzoyl)benzoic acid, bu^ic add, sulfosali^Ic add, maleie add, laurio 
add. malic add, fumaric acid, succinic add, oxsito acid, tartaric add, embonio add. stearic add. 
toluene-sulfonic add, methanesulfonic add or 3-hydroxy-2-naphiho{c add, where the adds are em- 
ployed in salt preparation - depending on whether it is a mono- or poiybasio .acid and depending on 
which salt is desired - in an equimolar quantitative ratio or one differing there from. 

It 1$ known to the per$6n skilled tn fhe art that the compounds according to the invention and their salts, 
if they are Isolated, for example, In crystalline form, can contain various amounts of soh^ents. The in- 
vention therefore also comprises all solvates and in parHcular ail hydrates of Vhe compounds of the 
fbmiula 1, and also all solvates and In particular ail hydrates of the salts of the compounds of the for- 
mula 1. 

The process is characterized in that compounds of formula 2, 



in which R1, R2, R3 and have the meanings given above, are dehydrogenated (oxidized) with NB8 
(N-bromosuccinimide). 

The dehydrogenatlon (oxtdatton) vWth NBS is carried out in an Inert solvent, for example in a ohtorfn- 
ated hydrocarbon, such as carbon tetrachloride or dichloromethane. or in a ketone, e. g. acetone or 
butanone. or in an ether, e. g. tetrahydrofuran or dioxan. or in DIVI80 or in acetanitrile. 



R2R3R4Si— 




(2) 
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The reaction of NBS with a compound of formula 2 Is conveniently effaded at a temperature of - TC'C 
to * SC'C, preferably at a temperature of O^C to ^ BC'C, and with the subsequent aid of a base, pref- 
erably with an organic base« such as an amine, e. g. dilsopropylamlne. methyi-diisopropylamlne or,, in 
particular, triethylamine. Advantageously^ NBS Is added to a solution of the compound of formula 2 In a 
first step, using an amount of 1,0 aqutvalents of NBS, with immediate subsequent start of the addition 
of the base. 

Prefsrrad compounds of fonnuia 1, which are prepared by the process according to the Invention, are 

those, in which 

R1 Is methyl, 

R2 te 1-7C^alkyl, 

R3 is1-4C>a1kyland 

R4 is 1-4C-allcyl. 

and their salts. 

Partlcularty prefenred compounds of formula 1, which are prepared by the process according to ^e 

.Invention, are those, in which 

R1 Is methyl, 

R2 istert-butyl, 

R3 is methyl and 

R4 Is methyl, 

and their salts. 

Hie starting compounds of formula 2 can be prepared, according to the following reaction scheme. 
Scheme ' ... 




The starling compound of fomiula (3) is known from WO01/72748. The ailyl ether of formula (4) can be 
prepared according to methods known to the expert, for example by reacting phenyllsoserine ethyl 
eater wfth tert-butyl-dimethylsllyl chloride under basic conditions. The reaction of (3) and (4) Is prefera- 
bly carried out In the presence of a suitable catalyst, for example p-toluenesulfonic acid, and under 
simultaneous removal of water. The initial fomnation of an Intermediate Imlne Is followed by a ring do- 
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sure, which is performed by using a strong base, for e)»mple potassium tert-bu^ate, lithium ferf- 
butylate, sodium bls(trlmetliyl8ilyl}amide or pretiarabiy lithium dOsopropylamide. 

The compounds of formula 1 are valuable Intermediates for the synthesis of compounds as described 
fn international patent applications WO98/42707 and WO01^2755. The 8-hydroxy-r-cxo-7.8.9,10- 
tetrahydrtiimlda2oI1,2-hK1.7lnaphthyridine, which is given for example in scheme 8 of internationai 
patent application WO98M2707 as tntennnadlate. is obtained from compounds 1 by hydrolysis, for ex- 
ample with hydroohlorio acid. 

The fdtowing examples serve to iilustiate the invention in greater detail without restricting It Ufcewise. 
further compounds of the formula 1 whose preparation Is not described explicitly can be prepared in an 
analogous manner or in a manner familiar per se to the person sidiled In the art using customary pro- 
cess techniques. The abbreviation min stands for minute(s). h for hour(s) and RT for room tempeia- 
ture. 
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Examples 

1 . t-Butyl-dimethyl-silylether of phenyl isoserine ethyl ester 

1323 g (4.06 mole) of (R,R)-phenyiisoserine ethyl ester are dissolved In 6.6. L of dlchloromethane. To 
this soluflon, 397.4 g of imidazole and 724 g of t-lMJtyldimelhylsilyl chloride are added. The mixture is 
stirred for 16 h at RT. The reaetlon mbdure is washed subsequently with 6 L and 4 L of water. The re- 
sulting dear dichlorometfiane layer is dried over sodium su^hate. filtered and concentrated under re- 
duced pressure. The obtained 1S09 g of the title compound are used as such In Example 2 without 
further purification. 

2. 7-<t-Butyl<iimethyl-«ilanyioxy)-2y3«dim6fhyl-8-phenyl^J,a.9-tetrahydro^^ 
cyciopenta[a]naphthalen-€xone • 

To 1509 g of t-bu^-dlmethyl-silylefiher of phenyl isoserine ethyl ester (obtained In Example 1), dis- 
solved in 10.5 L of tduenbt 14 g of p-toiuenesulphonic add monohydrate and 736 g of 2,3-dlmethyl- 
6»7-dlhydro-6l^-{mldazo[1,2-a]pyridln«-8-one are added. The mixture Is stirred and boiled under reflux 
untn 80 mL of water are collsoted In the Dean-Stark trap used. The mlxbire is cooled to -1 end 6 L 
of THF are added. To this solution, 6 L of 2 M llthiumKiiisopropylamide (solution in Ti-ipyh-heptahe} are 
added dropwise within 1 h. The mixture is stirred for 30 min> without external cooling (the temperature 
rises to -5^C ) and then quenched with 7 L of aqueous ammonium chloride solution. The two layers are 
separated. The organic layer is dried over sodium sulphate and filtered. After removal of the solvents In 
vacuo, 181 1g of crude 7-{tert-butyl-dlmethyl-5lianyIoxy)-2,a-dimethyI-8-phenyl-5J,8,9-tetra 
1,3a,9-triaza-cyciopenta[aInaphthalen-6-one are isolated, This material is dissolved In 3.9 L of boiling 
methanol and cooled to -^C while stirring. The formed precipitate is oolieoted and rinsed wRh 1 .75 L 
of cold methanol. After drying* 668 g of ttie title compound are obtained. The mother liquor is concen- 
trated to 1 .6 L end stirred at -^C for several hours. The precipitate is collected and rinsed with 0,25 L 
of methariol. Another portion of 96.5 g of the title compound are isolated. Totid yield is 654.5 g (38.5%). 

3. 7^t-Butyl-dlmethyl-sIianyloxy)-2,3-dimethyl-&-phenyl-8,e-dlhydro-7H-1»3a»9-triaza- 
cyclopenta[a]naphttiaien-6-one 

25 g (69.1 mmole) of 7-(tert-4jutyl-dImefl^yl-«nanyloxy)-2,3-dIrrtethyl-8'^hen 
1,3a,9-trla2:&^lopenta[alnaphthalen-6-one are suspended in 150 ml of acejtonitnle. The mixture is 
stinred and cooled in a themiostated reactor at 16^C. A solution of 10.62 g (1 equivelent) of N- 
bromosuccintmlde in 100 ml of acetonitnle is added in the course of 1 h while keeping the temperature, 
at 15^C. When addition of N-bromosuccinimlde Is completed. 22.5 ml of trieUnylamine are added wtth 
further stirring at 15*C within the course of 45 min. Stirring Is continued for additional 2 h at IS^C. After 
cooling the obtained suspension to 1 C'C, 138 ml of water are added slowly during 30 mIn. The sus- 
pension is cooled to 5^C, stinted for further 30 min and then filtered. The yellow filter cake is washsd 
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twice with 125 ml of mefhanolAvater 85:15 vfv and fiien dried. The flUe compound is obtalnefl as a yef- 
law solid. 

4. 7-Hydroxy-2;3^imethyl-8-phenyi-8,9-dIhydFO'-7H-1,3a,9'triaza^yclopenta[a]naphthalen-6- 
one 

386.5 g (0.916 mole) of r-(t-butyl-dlmethyl'«ilanyIoxy)-2,3^lmethyl-8iJhenyl-8.9Klihydro-7H-^ 
tria2a-<^lopenta[a]naphtha]en-6-ona are suspended in 1/4 L of methanoi and oooied on an ic^^ter 
bath to lO^C. Then 0.734 L of 30% aqueous hydrodiiorlda solution are added. The suspension be- 
comes clear and after a few seconds a new preclpRata is fonned. The resulting suspension is stirred 
for two hours. After addition of 1 .1 L of 25% aqueous ammonia the basic suspension (pH<=9.6) is stined 
for 1 hour. The formed solid Is collected and rinsed virtth 1 .1 L water and dried. To remove remaining 
sllyl starting material, the solid is rinsed with 1 L of diethyl ether and dried again. 273.5 g of the title 
compound are obtained. 
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Claims 

1 . Process for thd production of compounds of Ibmiula 1 , 




In which 

R1 Is hydrogen, methyl or hydroxymefhyK 
.R2 Is 1-7C-ancyl. 
R3 18 W&alkyl and 
R4 Is 1-7C-allcyl, 
and their salts/ 

which oompifees dehydrogenatlng (oxidising) compounds of fomiula 2, 




in which R1, R2» R3 and R4 have the meanings given above, by using NB8 (N-bromosuccinlmide). 

2. Process as dalmed In claim 1 . fior the production of compounds of formula 1 . in which 

R1 Is meihyl, 

R2 is bromine, 

R2 is 1-7C-a!kyl. 

R3 Is 1-40al|cyl and 

R4 Isl^C-alkyl. 
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3. Process as daimed In claim 1 , for the production of compoundd of formula 1 , in which 
R1 is methyl, 

R2 is bromine, 
R2 istert-butyl. 
R3 Is methyl and 
R4 is methyl. 

4. Process as claimed in claim 1, characterized in that the amount of NBS used is approximately 1 
equivalent, caiculated on the basis of the amount of the compound of fomnula 2 used. 

5. Process as claimed in claim 1, characterized in that subsequent to the reaction with NBS an or- 
ganic base Is used for the removal of HBr. 

6. Process as claimed In claim 1, characterized in that subsequent to the reaction with NBS an or- 
ganic amine Is used for the removal of HBr. 

7. Process as claimed in claim 1, characterized in that subsequent to ttte reaction with NBS triethyK 
amine is used for the removal of HBr, 

f 

B. Process as claimed In olalm 1. characterized in that the reaction is effected at a temperatuiB of - 
70°Cto + 50*^C. 

9. Process as claimed In claim 1 . tfiaracterized in that the reaction is effected at a tempensture of O^C 
to + 30-C. 

10. Process as claimed in daim 1. characterized in that the reaction is effected in an Inert organic sol- 
vent 
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Abstract 

The Invention relates to a process for the production of 7-^trialkyl-snanyloxy)-2.3-dlmethyl^^phenyl-8.S- 
clihydro-7H-1,3a,9-triaza^clopenta[a]naphthal8n-&-one and related compounds by using IMBS as 
oxidizing agent. 
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